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(54) (Title of the Invention) Workpiece Feeder with Buffering Mechanism 



(57) (Abstract) (contains corrections) 
(Purpose) To provide a workpiece feeder with a buffering 
mechanism that can stably transport and supply workpieces 
where many need to be stored and some of the pieces may 
have a high center of gravity and be unstable. 
(Configuration) It is equipped with an outer workpiece 
guide 24 that is fixed in place along the outside of the first 
conveyor 2 and a second conveyor 2 [sic] and an inside work- 
piece guide 24" that guides the workpieces W by expanding 
and contracting according to the motion of the semicircular 
workpiece guide from the semicircular workpiece guide 24' 
up to the exit 3' of the individual unit feeder 1 or the intake 
port 3' of the single-row feeder 3. Because the workpieces 
support each other they do not fall off of the conveyor or top- 
ple over in the direction they are being transported. Even arcs 
that have a high center of gravity and are unstable can be 
transported without falling over. Furthermore, by causing the 
semicircular workpiece guide 24', the rotating plate 21 and 
the main unit 6 to move continuously, the number of work- 
pieces held (buffering function) during one operating cycle of 
the single-row feeder 3 can be increased. 
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(Scope of Patent Claims) 

(Claim 1) A workpiece-feeding device with a buffering 
mechanism characterized in that it is provided with an indi- 
vidual unit feeder that releases the pieces of work one at a 
time; a conveyor that transports the workpieces that are re- 
leased from the individual unit feeder; a single-row feeder 
that receives a specific number of workpieces that are trans- 
ported on the conveyor in a single cycle and repeatedly re- 
leases these workpieces in single rows; a semicircular work- 
piece guide that has a bottom surface and an outer surface that 
move the workpieces, straddling the space between the first 
conveyor and the second conveyor, where placed at the en- 
trance of this single-row feeder is a shutter that closes while 
the single-row feeder is releasing one cycle's worth of work- 
pieces, stopping the workpieces that have been transported 
over the conveyor and holding them at the entrance to the 
single-row feeder, and [this shutter] then opens while the 
single-row feeder receives one cycle's worth of workpieces, 
allowing the single-row feeder to receive the workpieces that 
have been held at the entrance to the feeder, [said workpiece 
feeder] has an individual unit feeder that releases workpieces 
continuously, the entrance to the single-row feeder is placed 
in the same direction as the exit of the individual unit feeder 
and there is a first conveyor, which transports the workpieces 
that are released from the individual unit feeder and a second 
conveyor that receives the workpieces for the single-row 
feeder arranged in parallel and with an intervening gap; a 
semicircular workpiece guide that has a bottom surface and an 
outer surface that move the workpieces that are transported by 
the first conveyor onto the second conveyor, straddling the 
space between the first conveyor and the second conveyor; a 
rotating plate that helps to guide the transportation of the 
aforementioned workpieces, turning along the inside of this 
semicircular guide, where the rotating plate and the aforemen- 
tioned semicircular workpiece guide are integrated into a 
single unit; a moving means that changes the effective operat- 
ing length of the first conveyor and the second conveyor by 
moving in both directions along these conveyors between the 
first and second conveyors; a control means that controls the 
operation of this moving means; an outside workpiece guide 
that is fixed along the outside of the first conveyor and the 
second conveyor; and an inside workpiece guide that guides 
the workpieces by expanding and contracting along with the 
movement of the semicircular workpiece guide running along 
the inside of the first conveyor and the second conveyor, from 
the aforementioned semicircular workpiece guide to the en- 
trance of the single-row feeder or the feed port of the individ- 
ual unit feeder. 

(Detailed Description of the Invention) 
(0001) 

(Industrial Field of the Invention) This invention pertains 
to workpiece feeders that supply workpieces to production 
equipment. In particular, it pertains to workpiece feeders that 
have buffering mechanisms that adjust the accumulation of 
workpieces being supplied when mere are changes in the 
number of workpieces to be processed, such as when there are 
problems with production equipment. 
(0002) 

(Prior Art) In recent years, demand has been growing for 
such features as improved cycles and thorough administration 
of quality in various types of production equipment. As part 
of mis trend, there has been demand for improved supply 
speed, supply stability and flexibility in devices that supply 
workpieces. 
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(0003) We will explain conventional workpiece feeders based 
on Figure 7 and 8. 

(0004) In Figures 7 and 8, conventional workpiece feeders 
have an individual feed unit 1 that releases the workpieces W 
at intervals and one at a time, a conveyor 40 that transports 
the workpieces W that come from the individual unit feeder 1 
and a single-row feeder 3, which repeatedly receives a spe- 
cific number of workpieces in a cycle from the workpieces 
being transported by the conveyor 40 and then releases these 
workpieces, and at the entrance to this single-row feeder 3 a 
shutter 4 that closes while the one cycle's worth of work- 
pieces W are released by the single-row feeder 3, stops and 
holds the workpieces that have been transported by the con- 
veyor 40 at the entrance to the single-row feeder 3, and then 
opens, when the single-row feeder 3 receives one cycle's 
worth of workpieces W. 

(0005) 

(Problem to Be Solved by the Invention) However, in the 
configuration in the conventional workpiece feeders described 
above, in order to adjust the amount of work W supplied with 
the amount of processing by the production equipment, the 
work W has to be released to the conveyor 40 at intervals and 
the work W accumulates at the shutter 4, which is arranged at 
the entrance to the single-row feeder 3. 

(0006) Thus, the individual feed unit releases work one piece 
at a time, so when there is work W with an unstable center of 
gravity, because of the interval between neighboring pieces of 
work that are being transported, there is no stability, which 
leads to problems of work falling and breaking during trans- 
port. 

(0007) Additionally, when the operation time for one cycle of 
the single-row feeder 3 increases because of production 
equipment processing speeds or other reasons, there is a prob- 
lem of so much work accumulating on the conveyor belt 40 
that it becomes impossible to hold any more pieces there. 

(0008) The challenge for this invention is to provide a work- 
piece feeder with a buffering mechanism that can respond to 
the amount of work that must be held on the conveyor belt 
and adjust the holding capacity of that work while supplying 
work with an unstable center of gravity and solving the 
aforementioned problems. 

(0009) 

(Means for Solving the Problem) In order to solve the 
above problems, the workpiece feeder with a buffering 
mechanism of this invention is characterized in that it is pro- 
vided with an individual unit feeder that releases the pieces of 
work one at a time; a conveyor that transports the workpieces 
that are released from the individual unit feeder; a single-row 
feeder that receives a specific number of workpieces that are 
transported on the conveyor in a single cycle and repeatedly 
releases these workpieces in single rows; a semicircular work- 
piece guide that has a bottom surface and an outer surface that 
move the workpieces, straddling the space between the first 
conveyor and the second conveyor, where placed at the en- 
trance of this single-row feeder is a shutter that closes while 
the single-row feeder is releasing one cycle's worth of work- 
pieces, stopping the workpieces that have been transported 
over the conveyor and holding them at the entrance to the 
single-row feeder, and [this shutter] then opens while the 
single-row feeder receives one cycle's worth of workpieces, 
allowing the single-row feeder to receive the workpieces that 
have been held at the entrance to the feeder, [said workpiece 
feeder] has an individual unit feeder that releases workpieces 
continuously, the entrance to the single-row feeder is placed 
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in the same direction as the exit of the individual unit feeder 
and there is a first conveyor, which transports the workpieces 
that are released from the individual unit feeder and a second 
conveyor that receives the workpieces for the single-row 
feeder arranged in parallel and with an intervening gap; a 
semicircular workpiece guide that has a bottom surface and an 
outer surface that move the workpieces that are transported by 
the first conveyor onto the second conveyor, straddling the 
space between the first conveyor and the second conveyor; a 
rotating plate that helps to guide the transportation of the 
aforementioned workpieces, turning along the inside of this 
semicircular guide, where the rotating plate and the aforemen- 
tioned semicircular workpiece guide are integrated into a 
single unit; a moving means that changes the effective operat- 
ing length of the first conveyor and the second conveyor by 
moving in both directions along these conveyors between the 
first and second conveyors; a control means that controls the 
operation of this moving means; an outside workpiece guide 
that is fixed along the outside of the first conveyor and the 
second conveyor; and an inside workpiece guide that guides 
the workpieces by expanding and contracting along with the 
movement of the semicircular workpiece guide running along 
the inside of the first conveyor and the second conveyor, from 
the aforementioned semicircular workpiece guide to the en- 
trance of the single-row feeder or the feed port of the individ- 
ual unit feeder. 
(0010) 

(Operation) The workpiece feeder with buffering mecha- 
nism of this invention has an outer workpiece guide that is 
fixed in place along the outside of the first conveyor and the 
second conveyor. It is also equipped with an inner workpiece 
guide along the inside of the first conveyor and second con- 
veyor from the semicircular workpiece guide to the exit of the 
individual unit feeder that guides the workpieces by expand- 
ing and contracting along with the movement of the semicir- 
cular workpiece guide. This keeps the workpieces that are 
being transported over the conveyor from falling off and, 
because the individual unit feeder releases the workpieces 
continuously and without any gaps, there are no gaps between 
neighboring workpieces being transported on the conveyor. 
The workpieces thus support each other as they are being 
transported on the conveyor, which keeps them from toppling 
over. This allows stable transportation of even top-heavy 
workpieces. 

(0011) Additionally, the workpiece feeder with buffering 
mechanism of this invention has a first conveyor that trans- 
ports the workpieces released from the individual unit feeder 
and a second conveyor that delivers the workpieces to the 
single-row feeder that are placed in the same direction as the 
exit of the single unit feeder and the entrance to the single- 
row feeder. The conveyors are placed in parallel and with an 
intervening gap. Straddling the space between the first con- 
veyor and the second conveyor is a semicircular workpiece 
guide that has a bottom surface and an outer surface that 
move the workpieces that are transported by the first con- 
veyor onto the second conveyor. Turning along the inside of 
this semicircular guide is a rotating plate that helps to guide 
the transportation of the aforementioned workpieces. The 
rotating plate and the aforementioned semicircular workpiece 
guide are integrated into a single unit. Between the first and 
second conveyors is a moving means that changes the effec- 
tive operating length of the first conveyor and the second 
conveyor by moving in both directions along these conveyors. 
There is a control means that controls the operation of this 
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moving means, which makes it possible to adjust the number 
of workpieces being held on the first and second conveyors, 
meaning that there will be no problems in the number of units 
held, even if the number being processed by the production 
equipment varies. 
(0012) 

(Examples of Embodiment) We will explain an example of 
embodiment of the workpiece feeder with buffering mecha- 
nism of this invention with reference to Figures 1 through 7. 

(0013) The embodiment in Figure 1 is equipped with a main 
unit 6 that has the following features. An individual unit 
feeder 1 that releases workpieces W continuously and without 
a gap, a single-row feeder 3 that has an entrance 3' that is 
placed in the same orientation as the exit 1' of the individual 
unit feeder 1, a first conveyor 2 that transports the workpieces 
W that are released by the individual unit feeder 1, a second 
conveyor 2' that is placed parallel to the first conveyor 2 and 
with an intervening gap and delivers the workpieces W to the 
single-row feeder 3, a semicircular workpiece guide 24' that 
straddles the space between the first conveyor 2 and the sec- 
ond conveyor 2' that has an outer surface and a bottom sur- 
face that receive the workpieces W being transported by the 
first conveyor 2 and move them to the second conveyor 2', a 
rotating plate 21, which helps guide the aforementioned 
transportation operation by rotating along the inside of the 
semicircular workpiece guide 24', a moving means (not 
shown in Figure 1, see Figure 2) that changes the effective 
operating length of the first conveyor 2 and the second con- 
veyor 2' by moving in both directions along the conveyors 
between the first conveyor 2 and the second conveyor 2' and 
which integrates the semicircular workpiece guide 24' and the 
rotating plate 21, a shutter 4 that is placed at the entrance 3' to 
the single-row feeder 3 and closes when the single-row feeder 
3 is releasing one cycle's worth of workpieces W, stops and 
holds the workpieces that are being transported by the con- 
veyors 2 and 2' at the entrance 3' to the single-row feeder 3 
and then opens when the single-row feeder 3 receives a cy- 
cle's worth of workpieces W and delivers the workpieces W 
that had been held at the entrance 3' to the single row feeder - 
3, into the single-row feeder 3, a control means (not shown in 
Figure 1, see Figure 2) that controls the operation of the 
aforementioned transportation means and has a count sensor 
25 that is placed near the entrance 3' to the single-row feeder 
3, an outer workpiece guide 24 that is fixed in place along the 
outside of the first conveyor 2 and the second conveyor 2' as 
well as an inside workpiece guide 24", along the inside of the 
first conveyor 2 and the second conveyor 2', that guides the 
workpieces W by expanding and contracting along with the 
movement of the semicircular workpiece guide 24' from the 
aforementioned semicircular guide 24' to the exit 1' of the 
individual unit feeder 1 or to the entrance 3' of the single-row 
feeder 3. 

(0014) Next, we will use Figure 2 to explain the control 
means and the transport means in the embodiment shown in 
Figure 1. 

(0015) In Figure 2, there is a housing 1 1 that houses the mov- 
ing means (described below) that changes the effective length 
of the first conveyor 2 and the second conveyor 2' by moving 
in both directions between and along the first conveyor 2 and 
the second conveyor 2' as well as the semicircular guide 24', 
which is integrated with the rotating plate 21. In addition to 
supporting the housing 1 1 by means of the guide 10 and the 
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guide rails 10' the single-axis drive device 5 moves the main 
unit 6, which absorbs impact in transit by means of the ure- 
thane rubber stopper 7, spring 8 and shock absorber 9, in both 
directions between and along the first conveyor 2 and the 
second conveyor 2\ 

(0016) In housing 1 1, the slide shaft 12 is placed so that it is 
parallel to the first conveyor 2 and the second conveyor 2'. 
The motor 16 is affixed to this slide shaft 12 over the slide 
bushing 13 and bracket 15. The rotating plate 21 is attached to 
this bracket 15 through the coupling 20. 

(0017) The rotating plate 21 is integrated with the semicircu- 
lar work guide 24' and it rotates along the inside of the semi- 
circular work guide 24' and it moves in both directions be- 
tween the first conveyor 2 and the second conveyor 2. The 
outside work guide 24 is fixed along the outside of the first 
conveyor 2 and the second conveyor 2. 

(0018) Additionally, the aforementioned bracket 15 moves 
along the slide shaft 12, but it can be stopped at any point 
with the lock stopper 14, which is attached to the slide bush- 
ing 13. Also, a starting point sensor is located on the individ- 
ual unit feeder 1 and single-row feeder 3 side on the inside 
surface of the housing 1 1 near the end of the slide shaft 12 
and row sensor 1 8 is located on the semicircular workpiece 
guide 24' side. Additionally, the bracket 15 is pulled toward 
the aforementioned starting point sensor 17 along the afore- 
mentioned slide shaft 12 by the uniform tension spring 19. 
Note also that the count sensor 25 located near the entrance 3' 
(not shown in the diagram) to the single-row feeder 3 keeps 
trace of the number of workpieces W that have been received 
from the second conveyor 2 [sic], 

(0019) Next, we will explain the operation of this embodi- 
ment based on the Figures 3 through 6. 

(0020) Figure 3 shows the shutter 4 closed, the single-row 
feeder 3 releasing a single-row of one cycle's worth of work- 
pieces W to the production equipment while the individual 
unit feeder 1 continues to release workpieces W onto the first 
conveyor. Figure 3 also shows the workpieces from the indi- 
vidual unit feeder as they are transported onto the first con- 
veyor and that the force of their continued release moves the 
semicircular workpiece guide 24' and the rotating plate 21 
toward the row sensor 18. This state continues in Figure 4. 
Note also that the inside workpiece guide 24" in Figure 1 has 
a dual-sliding construction that allows expansion and contrac- 
tion. One end is affixed to the individual unit feeder 1 or to 
the single-row feeder 3 and the other end moves in concert 
with the semicircular workpiece guide 24' and the rotating 
plate 21. The inner workpiece guide 24" always guides the 
workpieces W from the individual unit feeder 1 or the single- 
row feeder 3 into the semicircular workpiece guide 24' and 
the rotating plate 21. Additionally, the individual unit feeder 1 
releases the workpieces W continuously and when the semi- 
circular workpiece guide 24' and the rotating plate 21 are 
moving, the motor 16 turns the rotating plate 21 and the rota- 
tion of the rotating plate 21 helps guide the moving work- 
pieces W over the semicircular workpiece guide 24'. 

(0021) Figure 4 shows the single-axis drive device 5 going 
into operation as the individual unit feeder 1 continues to 
release the workpieces W and those workpieces W are trans- 
ported onto the first conveyor. This transporting force causes 
the semicircular workpiece guide 24' and the rotating plate 21 
to move and when they reach the row sensor 1 8, the row sen- 
sor 1 8 turns on, at which point the row sensor 1 8 sends out an 
"on" signal. This state continues in Figure 5. 



(0022) Figure 5 shows the state when the single axis drive 
device 5 is stopped by the ON signal from the starting point 
sensor 18, when the single axis drive device 5 goes into 
operation, the main unit 6 moves in the direction of the row 
sensor 18, the semicircular work guide 24' and the rotating 
plate 21 reach the starting point sensor 17 and the starting 
point sensor 18 turns on. Even in this state, the work W con- 
tinues to be released by the individual unit feeder 1 , that work 
W would be transported onto the first conveyor and the trans- 
porting force would move the semicircular work guide 24' 
and the rotating plate 21 in the direction of the row sensor 1 8. 

(0023) The release, by the single-row feeder 3 of a single row 
of one cycle's worth of workpieces W to the production 
equipment shown in Figure 3, stops at the points depicted in 
any of Figures 3, 4, and 5 above. As shown in Figure 6, the 
shutter 4 opens and at that point, the individual unit feeder 1 
stops releasing workpieces W, the lock stopper 14 goes into 
operation and the semicircular workpiece guide 24' and the 
rotating plate 21 stop at some position along the slide shaft 
12. In this state, the single-axis drive device 5 moves the main 
unit to the starting point sensor 17 side and the workpieces W 
are fed into the single-row feeder 3. In this case, the distance 
moved by the main unit 6 is the length of the specific number 
of workpieces W supplied. Once the specific number of 
workpieces W has been supplied, the shutter 4 closes. 

(0024) After the closing operation of this shutter 4, the opera- 
tion in Figures 3 through 6 will be repeated. 

(0025) In this embodiment, as noted above, the continuous 
movement of the semicircular work guide 24', the rotating 
plate 21 and the main unit 6 makes it possible for the amount 
of work W that can be held (buffering function) within one 
cycle of operation of the single-row feeder 3 to be increased. 
For this reason, if the one-cycle operation time of the single- 
row feeder 3 should increase due to a slowing down of the 
processing speed of the production equipment, and the 
amount that has to be held increases, the traditional problem 
of not being able to accommodate that can be solved. 

(0026) Additionally, the semicircular work guide 24' and the 
rotating plate 21 will move under the force of the work W as 
it continues to be transported, so the space between the work 
W as it is transported will always be kept close and main- 
tained at a constant pressure. The work W will always fill the 
conveyor and the guide, so even workpieces W that would be 
unstable individually can press up against each other and be 
transported stably without falling over. 

(0027) The workpiece feeder with buffering mechanism of 
this invention is capable of various formats and is not limited 
to the embodiment described above. For example, the design 
of the conveyors, guides, transportation means, control 
means, sensors and other elements shutters may assume any 
design depending upon the purpose. 

(0028) 

(Effect of the Invention) The workpiece feeder with buff- 
ering mechanism of this invention has the following effect. It 
can increase the number of workpieces held (buffering func- 
tion) in one operating cycle of the single-row feeder. In this 
way, the problem of insufficient holding of workpieces asso- 
ciated with traditional systems is solved and even if the proc- 
essing speed of the production equipment should slow down 
for whatever reason and an operating cycle of the single-row 
feeder 3 should increase, the required number of workpieces 
can be secured and production can continue unobstructed. 
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(0029) Additionally, the workpiece feeder with buffering 
mechanism of this invention always keeps the workpieces W 
close together and at a constant pressure while they are being 
transported: The workpieces always fill the space on the con- 
veyor and guide, so that even workpieces W that would be 
unstable individually, will support each other and be trans- 
ported in a stable manner without falling over. 
(Brief Description of the Drawings) 
(Figure 1) is a flat diagram of an embodiment of this inven- 
tion. 

(Figure 2) is an enlarged detail of the main elements in Fig- 
ure 1. 

(Figure 3) is an operating diagram of Figure 1 
(Figure 4) is an operating diagram of Figure 1 . 
(Figure 5) is an operating diagram of Figure 1 . 
(Figure 6) is an operating diagram of Figure 1. 
(Figure 7) is a flat diagram of a conventional system. 
(Figure 8) is a side view diagram of a conventional system 
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(54) WORK FEEDER WITH BUFFER MECHANISM 

(57)Abstract: 

PURPOSE: To attain a work feeder with a buffer 
function which provides a large amount of work storage 
and carries and feeds even a work of unstable center of 
gravity with high stability. 

CONSTITUTION: This work feeder is provided with an 
outside guide 24 for works fixedly-arranged along the 
outsides of the first conveyer 2 and the second 
conveyer 2, and an inside guide 24" for works which 
guides a work W by expanding or contracting with the 
movement of a semi-circular guide for works, ranging 
from a semi-circular guide 24' for works to the receiving 
part 3' of the discharge port V of a single discharging 
machine 1 or the receiving port 3' of a one-row 
discharging machine 3 along the insides of the first 
conveyer and the second conveyer 1 \ Since the works, 
do not incline to the outside of the conveyer, and 
support each other and do not incline in the carrying 
direction of the conveyer, even works of unstable center 
of gravity are delivered with high stability. Besides, the 

semi-circular guide 24' for works, a rotating plate 21 and a body 6 are moved continuously, so 
that it is possible to increase the storage amount (buffer function) of the works W within one 




cycle operation period of the one- row discharging machine 3. 
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(54) ROUND BELT CONVEYOR AND USE THEREOF 

(57)Abstract: 

PURPOSE: To provide a round belt conveyor which 
safely carries works without damages, is provided with 
the buffer function to change the hold-up volume of the 
works, and is preferable as a work supplying device. 
CONSTITUTION: A belt conveyor is endlessly circulated 
through pulleys 8-15 provided to a movable frame 6 
which is movable relative to a fixed frame 5 having an 
entrance 31 and an exit 32 of the conveyor, the fixed 
frame 5 and the movable frame 6. A round belt 1 7 to 
carry works to be carried thereon is provided between 
the passage from the entrance 31 to the exit 32 through 
the pulley 9 of the movable frame 6, and the movable 
frame 6 is moved according to the difference between 
the number of the carried works which flow into from the 
entrance 31 of the conveyor, and the number of the 
carried works which flow out of the exit 32, where the 
numbers are sensed by sensors 20, 21, and the round 
belt conveyor changes its conveyor length so that the 
works to be carried is always fully loaded between the 
entrance 31 and the exit 32. 
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